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(54) Bicycle rim 

(57) A bicycle rim 24 includes side portions 50 with 
an outer portion 52 extending between the side portions 
50 to form a pair of outer comers 62a, and a spoke at- 
tachment portion 54. The outer portion 52 includes a pair 
of ridges 62c spaced from the outer corners 62a. The 
ridges 62c preferably divide a pair of inclined surfaces 
62b, 62d. The side portions 50 preferably include a pair 
of ground braking surfaces 60a with a pair of sloping 
surfaces 60c extending from the braking surfaces 60a 
to a pair of outer side surfaces 60d. A tubeless bicycle 
tire 26 is mounted on the rim 24 and includes a tread 
portion, a pair of sidewalls and a pair of beads 27c. Each 
bead 27c has an inner foot surface supported on one of 
the ridges 62c. Preferably each bead 27c has a rein- 
forcement member 29 with a center axis C1 . Each ridge 
62c is preferably located between one of the center axes 
C1 and an inner edge of one of the inner foot surfaces. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This invention is related to U.S. Patent Appli- 5 
cation No. 09/793,973, filed February 28, 2001 , as- 
signed to SHIMANO INC. 

BACKGROUND OF THE INVENTION 

10 

1 . Field of the Invention 

[0002] This invention generally relates to a bicycle rim 
for use with a tubeless tire, a plurality of spokes and a 
hub adapted to be coupled to a bicycle frame. More spe- 
cifically the present invention relates to a bicycle rim, 
which maintains a tight seal with a tubeless tire even 
when tire pressure is lower than normal, or when a side 
force deflects the lire such as caused by the tire con- 
tacting an obstruction. 

2. Background Information 

[0003] Bicycling is becoming an increasingly more 
popular form of recreation as well as a means of trans- 
portation. Moreover bicycling has also become a very 
popular competitive sport for both amateurs and profes- 
sionals. Whether the bicycle is used for recreation, 
transportation or competition, the bicycle industry is 
constantly improving the various components of the bi- 
cycle. One particular component of bicycles, which has 
been extensively redesigned over the past years, is the 
bicycle wheel. Bicycle wheels are constantly being re- 
designed to be lightweight and more aerodynamic in de- 
sign as well as to be simple to manufacture and assem- 
ble. 

[0004] There are many different types of bicycle 
wheels, which are currently available on the market. 
Most bicycle wheels have a hub portion, a plurality of 
spokes and an annular rim. The hub portion is attached 
to a part of the frame of the bicycle for relative rotation. 
The inner ends of the spokes are coupled to the hub and 
extend outwardly from the hub. The annular rim is cou- 
pled to the outer ends of the spokes and has an outer 
portion for supporting a pneumatic tire thereon. Typical- 
ly, the spokes of the bicycle wheel are thin metal wire 
spokes. The ends of the hub are provided with a flange 
that is used to couple the spokes to the hub. In particular, 
holes are provided in the hub flanges. The wire spokes 
are usually bent on their inner end and provided with a 
flange that is formed in the shape of a nail head. The 
inner end is supported in one of the holes in one of the 
hub flanges. The outer ends of the spokes typically are 
provided with threads for engaging spoke nipples, which 
secure the outer ends of the wire spokes to the rim. In 
particular, the spoke nipples have flanges, which en- 
gage the interior surface of the rim. Alternatively, the 
spokes may be reversed, with the outer end having the 
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nail head and the inner end having the threads for en- 
gaging spoke nipples, which secure the inner ends of 
the wire spokes to the hub. 

[0005] It is desirable in the bicycle industry to have as 
few spokes as possible. One problem with conventional 
spokes is the concentrated stress applied to the rim. 
Moreover, if fewer spokes are used, the stress on the 
rim becomes increasingly larger. Typically, conventional 
spokes are attached to either the inner edge or the lat- 
eral side portions of the rim. Thus, the amount of force 
that can be applied to the rim by the spokes depends 
mainly upon the thickness of the inner edge of the rim 
or the lateral side portions of a rim. In order to accom- 
modate the stress from the spokes, the inner edge of 
the rim can be made thicker. However, making the rim 
thicker increases the weight of the rim. 
[0006] In recent years, wheels have been designed 
with reinforcing members arranged on the outer ends of 
the spokes to aid in disbursing the stress concentrated 
on portions of the rim. Such a wheel is disclosed in Shi- 
mano's U.S. Patent No. 6,126,243. This wheel (i.e., rim, 
and spoke combination) is very strong, lightweight, and 
relatively simple and inexpensive to manufacture. How- 
ever, this design requires drilling a plurality of access 
holes in the outer peripheral surface of the rim. The 
spokes and reinforcement members are inserted 
through these holes into spoke openings of the rim dur- 
ing assembly. These holes then have to be covered and 
a tubed tire installed. If a spoke needs to be replaced, 
the tire, tube and cover have to be removed from the rim 
so the spoke can be replaced. 

[0007] Additionally, with these types of wheels, it is 
sometimes difficult to use a tubeless tire due to the plu- 
rality access holes. These holes are sealed in order for 
a tubeless tire to be utilized. The use of seals can allow 
leaking air, especially after prolonged use. Moreover, if 
a spoke needs to be replaced, the tire and seal have to 
be removed from the rim so the spoke can be replaced. 
Then, the seal and tire need to be replaced. This is in- 
convenient and can cause the seal and/or tire to be 
stretched or damaged. 

[0008] There are some rims with tubeless tires on the 
market that do not include a plurality of access holes, 
eliminating the need for a seal. However, these prior 
rims for tubeless tires suffer from other deficiencies. 
Specifically, these rims can be expensive and compli- 
cated to manufacture and assemble. Moreover, these 
prior rims can cause punctures or leaks when an ob- 
struction contacts the tire. 

[0009] In view of the above, there exists a need for a 
bicycle rim that overcomes the above-mentioned prob- 
lems in the prior art. This invention addresses this need 
in the prior art as well as other needs, which will become 
apparent to those skilled in the art from this disclosure. 

SUMMARY OF THE INVENTION 

[0010] One object of the present invention is to pro- 
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vide a rim for a tubeless tire that minimizes loss of air 
when an obstruction exerts a force on the tire. 
[0011] Another object of the present invention is to 
provide a rim for a tubeless tire that minimizes air leak- 
age even when the air pressure in the tire is low. 
[0012] Another object of the present invention is to 
provide a rim for a tubeless tire that is relatively strong 
but relatively lightweight. 

[0013] Still another object of the present invention is 
to provide a rim for a tubeless tire that is relatively simple 
and inexpensive to manufacture and/or assemble. 
[0014] The foregoing objects can basically be at- 
tained by providing a bicycle rim that comprises first and 
second annular side portions, an outer annular portion, 
and a spoke attachment portion. The first and second 
annular side portions have first and second ribs extend- 
ing toward each other to form opposing first and second 
annular tire supporting surfaces. The outer annular por- 
tion extends between the first and second annular side 
portions to form first and second outer corners. The out- 
er annular portion includes a center connecting surface, 
first and second outer inclined surfaces, first and second 
inner inclined surfaces and first and second ridges. The 
first and second outer inclined surfaces are adjacent the 
first and second outer corners. The first and second in- 
ner inclined surfaces are adjacent the center connecting 
surface. The first and second ridges divide the first and 
second outer inclined surfaces from the first and second 
inner inclined surfaces, respectively. The spoke attach- 
ment portion is rigidly coupled with the first and second 
annular side portions. 

[0015] The forgoing objects can also basically be at- 
tained by providing a bicycle rim and tire assembly com- 
prising a bicycle rim with a bicycle tire coupled thereto. 
The bicycle rim includes first and second annular side 
portions, an outer annular portion, and a spoke attach- 
ment portion. Thefirst and second annularside portions 
have first and second ribs extending toward each other 
to form opposing first and second annular tire supporting 
surfaces. The outer annular portion extends between 
the first and second annular side portions to form first 
and second outer corners. The outer annular portion in- 
cludes first and second ridges spaced inwardly from the 
first and second outer corners, respectively. The spoke 
attachment portion is rigidly coupled with the first and 
second annular side portions. The bicycle tire includes 
an annular outer tread portion, first and second annular 
sidewalls, and first and second annular beads. The first 
and second annular sidewalls are coupled to the annular 
outer tread portion and extend radially inwardly of the 
annular outer tread portion . The first and second annular 
beads are coupled to the first and second annular side- 
walls, respectively. The first and second annular beads 
have first and second annular side surfaces supported 
by the first and second annular tire supporting surfaces 
and first and second inner annular surfaces supported 
on the first and second ridges, respectively. 
[001 6] The foregoing objects can also basically be at- 
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tained by providing a bicycle rim comprising first and 
second annularside portions, an outer annular portion, 
and a spoke attachment portion. The first and second 
annularside portions have first and second ends to form 

5 opposing first and second annular tire supporting sur- 
faces. The outer annular portion extends between the 
first and second annular side portions and is adapted to 
support a tire. The spoke attachment portion is rigidly 
coupled with the first and second annular side portions. 

10 The first and second annular side portions include first 
and second outer side surfaces, first and second ground 
annular braking surfaces, and first and second sloping 
surfaces, respectively. The first and second ground an- 
nular braking surfaces are spaced from the first and sec- 

15 ond outer side surfaces. The first and second sloping 
surfaces extend from the first and second ground annu- 
lar braking surfaces to the first and second outer side 
surfaces, respectively. 

[0017] The foregoing objects can also be attained by 

20 providing a bicycle rim and tire assembly comprising a 
bicycle rim with a bicycle tire coupled thereto. The bicy- 
cle rim includes first and second annularside portions, 
an outer annular portion, and a spoke attachment por- 
tion. The first and second annularside portions have first 

25 and second ribs extending toward each other to form 
opposing first and second annular tire supporting sur- 
faces. The outer annular portion extends between the 
first and second annular side portions to form first and 
second outer corners. The outer annular portion in- 

30 eludes first and second ridges spaced inwardly from the 
first and second outer corners, respectively. The spoke 
attachment portion is rigidly coupled with the first and 
second annular side portions. The bicycle tire includes 
an annular outer tread portion, first and second annular 

35 sidewalls, and first and second annular beads. The first 
and second annular sidewalls are coupled to the annular 
outer tread portion and extend radially inwardly of the 
annular outer tread portion. The first and second annular 
beads are coupled to the first and second annular side- 

40 walls and have first and second inner foot surfaces sup- 
ported on the first and second ridges, respectively. The 
first and second annular beads have first and second 
annular reinforcement members with first and second 
center axes arranged such that the first and second ridg- 

45 es are located between the first and second center axes 
and first and second inner edges of the first and second 
foot surfaces, respectively. 

[0018] These and other objects, features, aspects 
and advantages of the present invention will become ap- 
se parent to those skilled in the art from the following de- 
tailed description, which, taken in conjunction with the 
annexed drawings, discloses a preferred embodiment 
of the present invention. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] Referring now to the attached drawings which 
form a part of this original disclosure: 
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Figure 1 is a side eievational view of a bicycle wheel 
having a rear hub, a plurality (sixteen) of spokes 
with reinforcement members and a rim in accord- 
ance with a preferred embodiment of the present 
invention; 5 

Figure 2 is an enlarged side eievational view of the 
rear bicycle hub illustrated in Figure 1 with the inner 
end portions of the spokes coupled thereto; 

10 

Figure 3 is an enlarged, partial side eievational view 
of a portion of the bicycle wheel illustrated in Figure 
1 illustrating the connection between the rim and 
two of the spokes of the bicycle wheel aligned in the 
circumferential direction; 15 

Figure 4 is a partial, cross-sectional view of the bi- 
cycle rim as seen along section line 4-4 of Figure 3 
with a pair of spokes illustrated in elevation and the 
rim and reinforcement members illustrated in cross- 20 
section; 

Figure 5 is an enlarged, partial cross-sectional view 
of the outer portion of the bicycle rim illustrated in 
Figure 4; 25 

Figure 6 is an enlarged diagrammatic view of a first 
inclined portion of the outer portion of the bicycle 
rim illustrated in Figure 5, illustrating the shape of a 
first ridge; 3D 

Figure 7 is an enlarged diagrammatic view of a sec- 
ond inclined portion of the outer portion of the bicy- 
cle rim illustrated in Figure 5, illustrating the shape 
of a second ridge; 35 

Figure 8 is a partial, cross-sectional view of the bi- 
cycle wheel illustrated in Figure 1 as seen along 
section line 8-8 of Figure 1 illustrating the position 
of the tire in the installed position; <*o 

Figure 9 is a partial, cross-sectional view of the bi- 
cycle rim illustrated in Figures 1 and 3-8 as seen 
along section line 9-9 of Figure 1 to show a valve 
receiving aperture; 45 

Figure 10 is an enlarged, partial side eievational 
view of a portion of the rear bicycle wheel illustrating 
the spoke and reinforcement member in a first ori- 
entation prior to inserting the outer end of the spoke 50 
and reinforcement member into one of the spoke 
openings; 

Figure 11 is an enlarged, partial side eievational 
view of a portion of the rear bicycle wheel illustrating 55 
the spoke and reinforcement member in the first ori- 
entation after starting to insert the reinforcement 
member and the outer end of the spoke into the 
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spoke opening of the rim; 

Figure 12 is an enlarged, partial side eievational 
view of one of the spokes illustrated in Figures 1 -4, 
10 and 11 in accordance with the present invention; 

Figure 13 is a partial side edge eievational view of 
the spoke illustrated in Figure 12; 

Figure 14 is an enlarged side eievational view of 
one of the reinforcement members or washers illus- 
trated in Figures 3, 4, 10 and 11 ; 

Figure 15 is an end edge eievational view of the re- 
inforcement member or washer illustrated in Figure 
14; 

Figure 1 6 is an opposite side eievational view of the 
reinforcement member or washer illustrated in Fig- 
ures 14 and 15; 

Figure 1 7 is a side edge eievational view of the re- 
inforcement member or washer illustrated in Fig- 
ures 14-16; 

Figure 18 is a longitudinal cross-sectional view of 
the reinforcement member or washer illustrated in 
Figures 14-17 as seen along section line 18-18 of 
Figure 14; 

Figure 19 is a longitudinal cross-sectional view of 
the reinforcement member or washer illustrated in 
Figures 14-17 as seen along section line 19-19 of 
Figure 14; 

Figure 20 is a side eievational view of a front bicycle 
wheel with a front hub, a plurality (twenty) of spokes 
with reinforcement members and a rim in accord- 
ance with an alternate embodiment of the present 
invention; 

Figure 21 is an enlarged, partial side eievational 
view of a portion of the bicycle wheel illustrated in 
Figure 20 showing the connection between the rim 
and two of the spokes of the bicycle wheel offset in 
the circumferential direction; and 

Figure 22 is a partial cross-sectional view of the bi- 
cycle rim as seen along section line 22-22 of Figure 
21 with two of the spokes of the bicycle wheel offset 
in the circumferential direction. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] Referring initially to Figures 1 and 2, a rear bi- 
cycle wheel 12 is illustrated in accordance with the 
present invention. Bicycle wheel 12 has a central hub 
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20, a plurality of outwardly extending spokes 22 and an 
annular rim 24 with a pneumatic tire 26 coupled thereto. 
Of course, it will be apparent to those skilled in the art 
from this disclosure that bicycle wheel 1 2 can be utilized 
as either a front bicycle wheel by modifying the hub 20 5 
or a rear bicycle wheel. In the illustrated embodiment, 
bicycle wheel 12 is a rear bicycle wheel with a first set 
of radial spokes and a second set of tangential spokes. 
However it will be apparent to those skilled in the art 
from this disclosure that the description pertaining to the 10 
construction of bicycle wheel 12 applies to either a front 
bicycle wheel or a rear bicycle wheel. 
[0021] In the illustrated embodiment shown herein, bi- 
cycle wheel 12 has sixteen spokes 22 extending be- 
tween central hub 20 and annular rim 24. Of course, it 
will bo apparent to those skilled in the art from this dis- 
closure that the bicycle wheel 1 2 can have fewer or more 
spokes 22 if necccd anavo' desired. For example, bicy- 
cle wheel 12 couio hnvc twenly-four spokes with twelve 
radtrti b^okeb rind twelve tangential spokes. Alternative- 20 
ly. bicyc c wheel 12 could have all tangential spokes or 
all radial spokes Moreover m the illustrated embodi- 
ment opposing priirs of spokes 22 are circumferentially 
aligned with each other at annular rim 24. Of course it 
will bo aoparont to triosc skilled in the art that opposing 
pairs of spokes could bo circumferentially offset from 
each other at annular nm 24. For example as seen in 
Figure 20 a front bicycle wheel 12' is illustrated in ac- 
cordance with the present invention with all tangential 
spokes 22 that have circumferentially offset outer ends, 
as discussed below. 

[0022] As seen in Figure 2, hub 20 has a tubular body 
section 30 with four spoke attachment points 32 ar- 
ranged axially on one side of tubular body section 30. 
Spoke attachment points 32 are provided with holes 34 
for tangentially coupling spokes 22 (tangential spokes) 
thereto. A tubular mounting portion 36 is arranged axi- 
ally on the opposite side of tubular body portion 30. Tu- 
bular mounting portion 36 is provided with a plurality of 
spoke attachment slots 38 for radially coupling spokes 
22 (radial spokes) thereto. Radial spokes and tangential 
spokes have identical configurations. However, the 
length (or size) of tangential spokes may be slightly dif- 
ferent than radial spokes. Accordingly radial and tan- 
gential spokes will be given the same reference numer- 
als herein. Tubular body section 30 has an axial bore 
that is adapted to receive a hub assembly 28 therein. 
[0023] The number and shape of the spoke attach- 
ment points 32 and the configuration of tubular mounting 
portion 36 will depend upon the number of spokes and 
their shapes. Accordingly, it will be apparent to those 
skilled in the art from this disclosure that other types and 
shapes of hubs can be utilized in connection with the 
present invention. Moreover, it will be apparent to those 
skilled in the art that hub 20 could be designed to use 
all radi-al/tangential spokes and/or more or fewer than 
sixteen spokes. For example, hub 20 could be designed 
with six spoke attachment points (with two holes formed 
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in each spoke attachment point) and twelve spoke at- 
tachment slots formed in the tubular mounting portion 
to form a twenty-four spoke wheel. 
[0024] Spokes 22 are constructed as a one-piece, 
unitary member that have an outer end portion 40, a 
center or a middle portion 42 and an inner end portion 
44, as seen in Figures 12 and 13. Inner end portions 44 
of spokes 22 are preferably externally threaded for re- 
ceiving spoke nipples 46, as discussed in more detail 
below. Outer end portions or spoke heads 40 are cou- 
pled to rim 24 by reinforcement members or washers 48 
as also discussed below in more detail. Washers 48 are 
designed to disperse the stress applied to rim 24 by 
spokes 22. The outer end portions 40 have a bent sec- 
tion 47 with an enlarged head 49 formed at the free end 
of bent section 47. The enlarged head 49 has a larger 
width or diameter to secure spoke 22 to rim 24 via wash- 
er 48. 

[0025] Rim 24 is designed to have pneumatic tire 26 
fastened thereto as seen in Figures 1 and 8. Rim 24 is 
especially designed for use with a tubeless pneumatic 
tire 26. Pneumatic tire 26 is a conventional tire, which is 
available through various tire companies such as 
HUTCHINSON and MICHELIN. Tire 26 will be dis- 
cussed in more detail below. Rim 24 is constructed of a 
substantially rigid material, such as those materials, 
which are well known in the art. For example, rim 24 can 
be constructed of any suitable metallic material, such as 
plated steel, stainless steel, aluminum, magnesium or 
titanium, as well as other non-metallic materials, such 
as a carbon fiber composite. 

[0026] Rim 24 is substantially circular as seen in side 
elevation (Figure 1), and is preferably symmetrical rel- 
ative to a center plane P of rim 24. Thus, like reference 
numerals will be used to refer to opposing symmetrical 
parts. Specifically, rim 24 has a pair (first and second) 
of annular side portions 50, an outer annular portion 52 
and an inner annular portion or spoke attachment por- 
tion 54 rigidly coupled together to form an annular hollow 
area A, as seen in Figures 4, 8 and 9. Rim 24 is designed 
for rotation about a center axis X. Annular side portions 
50 are plate-shaped members formed with a pair (first 
and second) of ribs 51a and a pair (first and second) of 
bent sections 51b, respectively. Outer annular portion 
52 is a tubular member that extends axially between an- 
nular side portions 50. Outer annular portion 52 is fixedly 
coupled to annular side portions 50 at a radial position 
between ribs 51a and bent sections 51b. Inner annular 
portion 54 is a tubular member that is substantially U- 
shaped (as seen in cross-section in Figures 4, 8 and 9). 
Inner annular portion 54 is fixedly coupled to bent sec- 
tions 51b of annular side portions 50. Thus, inner annu- 
lar portion 54 is rigidly coupled with annular side portions 
50. 

[0027] As best seen in Figures 3-5, annular side por- 
tions 50 include first and second annular braking surfac- 
es 60a facing in axially opposite directions away from 
each other and a pair (first and second) of opposed ax- 
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ially facing annular tire supporting surfaces 60b facing 
toward each other, respectively. Two (first and second) 
annular sloping surfaces 60c extend from braking sur- 
faces 60a to a pair (first and second) of annular outer 
curved side surfaces 60d of ribs 51 a, respectively. Outer 
side surfaces 60d are preferably convex curved surfac- 
es and are preferably spaced (or offset) about 0.3 mm 
from braking surfaces 60a. Tire supporting surfaces 60b 
face each other and are formed on the respective oppo- 
site sides of annular side portions 50 from braking sur- 
faces 60a. In the illustrated embodiment, tire supporting 
surfaces 60b include inner recessed sections and re- 
taining sections extending from the recessed sections 
to form the pair of ribs 51a. The recessed sections of 
the tire supporting surfaces 60b are preferably substan- 
tially parallel to each other and parallel to braking sur- 
faces 60a. 

[0028] The arrangement of sloping surfaces 60c and 
outer curved side surfaces 60d reduces the material of 
rim 24, and thus, the weight of rim 24. Specifically, rim 
is preferably formed with the sloping surfaces 60c ex- 
tending to a pair of annular sidewalls (not shown) 
spaced more than about 0.3 mm from outer curved side 
surfaces 60d. Preferably the braking surfaces 60a are 
then formed by grinding (cutting/shading) the annular 
side portions 50 of rim 24 in a relatively conventional 
manner. The outer curved side surfaces 60d aid in mon- 
itoring the thickness (or distance between) the ground 
annular braking surfaces 60a and the outer curved side 
surfaces 60d. Preferably, the rim is designed such that 
the ground annular braking surfaces 60a are spaced 
about 0.3 mm from outer curved side surfaces 60d when 
grinding (cutting/shading) is completed. 
[0029] The sloping surfaces 60c are preferably an- 
gled about 240° relative to the ground braking surfaces 
60a. Thus, the sloping surfaces 60c preferably form an 
angle G of about 1 20° relative to the outer side surfaces 
60d (i.e. relative to a line tangent to the outer curved 
side surfaces 60d at the termination points of the sloping 
surfaces 60c). In the illustrated embodiment, each of the 
outer convex curved side surfaces 60d has a radius of 
curvature of about 1.0 mm. Therefore, the thickness of 
the braking areas can be easily monitored or observed 
(i.e. during the grinding process or during use of the rim 
24). In other words, the arrangement of the sloping sur- 
faces 60c and the outer curved side surfaces 60d can 
also act as wear indicators when braking surfaces 60a 
wear about 0.3 mm (corresponding to the axial position 
of outer curved side surfaces 60d). 
[0030] Ribs 51a extend axially inwardly toward each 
other to retain tire 26. Preferably, annular side portions 
50 have a minimum thickness of about 1.3 mm. Ribs 
51a preferably extend axially toward each other about 
0.85 mm from respective side portions 50 to form the 
recessed sections of tire supporting surfaces 60b. Bent 
sections 51b are angled sections that form sharp exter- 
nal annular corners with braking surfaces 60a of side 
portions 50. Such an arrangement increases the 
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strength and durability of rim 24. Additionally, this con- 
figuration reduces the amount of material utilized in rim 
24. 

[0031] Outer annular portion 52 is preferably approx- 

5 imately 0.9 mm thick and extends generally axially be- 
tween annular side portions 50 to form a pair (first and 
second) of annular outer comers or corner surfaces 62a. 
Outer annular portion 52 preferably includes a pair (first 
and second) of outer annular inclined surfaces 62b ex- 

10 tending from outer corners 62a, a pair (first and second) 
of annular ridges 62c and a pair (first and second) of 
inner annular inclined surfaces 62d. Outer annular por- 
tion 52 also preferably includes a pair (first and second) 
of annular transitional inner corners 62e and an annular 

is connecting surface 62f that connect the inner inclined 
surfaces 62d together. One of the annular ridges 62c 
divides each pair of inner and outer annular inclined sur- 
faces 62b and 62d. The ridges 62c are preferably each 
spaced a distance E from the recessed sections of the 

20 tire supporting surfaces 60b as seen in Figure 5. The 
shape of the annular ridges 62c will be discussed in 
more detail below. 

[0032] Annular connecting surface 62f is preferably a 
concave curved tubular surface extending in an axial di- 

25 rection and preferably has a radius of curvature R«, of 
approximately 4.5 mm as also seen in Figure 5. Transi- 
tional inner corners 62e are preferably formed by con- 
vex curved tubular surfaces, which connect concave 
curved connecting surface 62f to annular inner inclined 

30 surfaces 62d in a smooth manner. In other words, there 
are no sharp changes in direction or transitions between 
curved connecting surface 62f and annular inner in- 
clined surfaces 62d. 

[0033] Curved connecting surface 62f preferably has 

35 a center point C arranged on the center plane P of the 
bicycle rim 24 as seen in Figure 5. Center point C lies 
on a circle surrounding rotational axis X and passing 
through the radially innermost point of curved connect- 
ing surface 62f. Center point C is preferably radially 

40 spaced inwardly a distance of approximately 3.95 
mm from an imaginary line L t passing through the pair 
of outer corners 62a. Moreover, center point C of curved 
connecting surface 62f is preferably spaced radially in- 
wardly approximately 9.7 mm from an imaginary line L 2 

45 passing through the outer peripheral edges of the annu- 
lar side portions 50. Thus imaginary line L 1 is preferably 
spaced a distance D 2 of about 5.75 mm from imaginary 
line L 2 . In any event, imaginary line is preferably 
spaced a distance D 2 of between about 4.5 mm and 

50 about 6.5 mm from imaginary line L 2 . 

[0034] Imaginary lines L 1 and L 2 are parallel to the 
center axis X of bicycle rim 24 and are parallel to each 
other as seen in Figures 1 and 5. In other words, imag- 
inary lines and 1-2 lie on concentric imaginary cylin- 

55 ders formed about center axis X of bicycle rim 24, the 
imaginary cylinders passing through outer comers 62a 
and outer peripheral edges of annular side portions 50, 
respectively. Thus, a tire receiving recess is formed be- 
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tween annular side portions 50 and radially outwardly of 
outer annular portion 52. 

[0035] Referring still to Figure 5, outer and inner an- 
nular inclined surfaces 62b and 62d are preferably an- 
gled an angle V of between about three degrees and 
about seventeen degrees relative to imaginary line L 1 
passing through outer corners 62a. More specifically, 
outer and inner annular inclined surfaces 62b and 62d 
are preferably angled an angle V of about five degrees 
relative to imaginary line L 1 . Moreover, the outer and in- 
ner annular inclined surfaces 62b and 62d are prefera- 
bly substantially parallel to each other with one of the 
annular ridges 62c located therebetween. In other 
words, outer annular inclined surfaces 62b extend radi- 
ally inwardly from outer comers 62a toward curved con- 
necting surface 62f and terminate at ridges 62c. On the 
other hand, inner annular inclined surfaces 62d extend 
radially inwardly from ridges 62c and terminate at tran- 
sitional inner corners 62e. Thus, a substantially Li- 
shaped tire receiving recess is formed. 
[0036] As mentioned above, transitional inner corners 
62e are preferably formed of convex curved surfaces 
that connect inner annular inclined surfaces 62d with 
curved connecting surface 62f . More specifically, tran- 
sitional inner comers 62e each preferably has a radius 
of curvature R 2 of approximately 3.0 mm such that a 
smooth transition between curved connecting surface 
62f and inner annular inclined surfaces 62d is formed. 
Therefore, radius of curvature R 2 is preferably equal to 
about two-thirds of radius of curvature Rj such that a 
smooth transition is formed. In any event, radius of cur- 
vature R 2 and radius of curvature R 1 are configured to 
form a smooth transition without abrupt changes in di- 
rection between inner annular inclined surfaces 62d and 
curved connecting surface 62f . Therefore, when install- 
ing and inflating pneumatic tubeless tire 26 on rim 24, 
the inner edges of tire 26 can slide along curved con- 
necting surface 62f, transitional inner comers 62e and 
inner annular inclined surfaces 62d toward supported 
positions adjacent tire supporting surfaces 60b, respec- 
tively. 

[0037] Referring now to Figures 6 and 7, each of the 
outer annular inclined surfaces 62b preferably has a 
length B of approximately 1 .92 mm, while each of the 
inner annular inclined surfaces 62d preferably has a 
length D of approximately 0.16 mm. In any event, length 
D is preferably less than about one-tenth of length B. 
Moreover, inner and outer annular inclined surfaces 62d 
and 62b are preferably straight, flat conical surfaces. 
Each of the annular ridges 62c is basically formed of 
three curved sections. Specifically, each annular ridge 
62c includes an annular outer concave section S 1t an 
annular convex section S 2 and an annular inner con- 
cave section S 3 . 

[0038] Each annular outer concave section S 1 prefer- 
ably has a radius of curvature equal to the radius of cur- 
vature of each annular convex section S 2 . Each annular 
inner concave section S 3 preferably has a radius of cur- 
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vature larger than annular outer concave section S 1 and 
annular convex section S 2 . Thus, a smooth gradual tran- 
sition between annular convex section S 2 and annular 
inner concave section S 3 is formed. In the illustrated em- 
5 bodiment , each outer concave section S., and each con- 
vex section S 2 preferably has a radius of curvature of 
about 0.4 mm. 

[0039] Each convex section S 2 has an outer edge that 
is preferably spaced an amount smaller than the radius 

10 of curvature of each convex section S 2 from the inner 
and outer inclined surfaces 62d and 62b. Thus, the outer 
edge of each convex section S 2 is preferably spaced a 
distance D 3 from a line passing through respective pairs 
of inner and outer inclined surfaces 62d and 62b. Dis- 

15 tance D 3 is about 0.3 mm in the illustrated embodiment. 
Each annular inner concave section S 3 preferably has 
a radius of curvature of about 0.8 mm (or about double 
the radius of curvature of each annular convex section 
S 2 ). This arrangement allows portions of the tire 26 to 

20 move outwardly over ridges 62c relatively easily, as dis- 
cussed below in more detail. However, this arrangement 
also prevents portions of the tire 26 from moving (back) 
over ridges 62c after tire 26 is completely installed on 
rim 24, and creates a tight seal between tire 26 and rim 

25 24, as also discussed in more detail below. 

[0040] Referring to Figure 8, tire 26 is a tubeless tire 
with an annular outer tread portion 27a, a pair of annular 
sidewalls 27b and a pair of annular retaining portions or 
beads 27c. Annular sidewalls 27b extend radially in- 

30 wardly of outer tread portion 27a. Annular beads 27c 
form the inner periphery of tire 26. Tire 26 is preferably 
symmetrical relative to center plane P. Each annular re- 
taining portion or bead 27c includes an annular rein- 
forcement member 29 and is retained within the tire re- 

35 ceiving recess of rim 24. More specifically, beads 27c 
have outer axially facing surfaces that contact tire sup- 
porting surfaces 60b and ribs 51a when tire 26 is inflat- 
ed, respectively. Moreover, beads 27c have substantial- 
ly flat inner foot or lower surfaces that contacts outer 

40 annular portion 52. The annular reinforcement members 
29 are preferably substantially non-deformable mem- 
bers formed of metallic or non-metallic material. 
[0041] For example, in Figure 8, reinforcement mem- 
bers 29 are illustrated as metallic wires with a circular 

45 cross-sectional shape. However, reinforcement mem- 
bers 29 could also be formed of non-metallic material 
such as an aramid fiber (or woven aramid fibers), sold 
under the trademark KEVLAR, or any other suitable 
non-metallic material. Preferably reinforcement mem- 

50 bers 29 each have a cross-sectional diameter of be- 
tween about 2.0 and about 3.0 mm. More specifically, 
each reinforcement member 29 preferably has a sub- 
stantially circular cross-sectional shape with a center 
axis C 1 . Tires such as tire 26 are well known in the art 

55 and are available through various tire companies such 
as HUTCHINSON and MICHELIN. However due to the 
configuration of rim 24, particularly outer annular portion 
52 (curved connecting surface 62f, transitional inner 
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comers 62e ( ridges 62c and annular inclined surfaces 
62b and 62d), tubeless tire 26 can be easily mounted in 
the tire receiving recess of rim 24, and securely retained 
therein. 

[0042] Mounting of tire 26 on rim 24 will now be dis- 5 
cussed in more detail. First, tire 26 is mounted on the 
rim 24 with the beads 27c arranged in the curved con- 
necting surface 62f. At this stage, tire 26 is free of air. 
When the tire is inflated, beads 27c will move toward 
their installed or seated positions (i.e. move outwardly 10 
toward tire supporting surfaces 60b). When the air pres- 
sure in tire 26 reaches about twenty-five lbs. psi, the 
beads 27c will move into their seated positions, as seen 
in Figure 8. The inner or lower surfaces of beads 27c 
are deformed slightly by ridges 62c as beads 27c move 
to their seated positions to form a tight seal with outer 
annular portion 52 Inflation of the tire is continued to an 
optimal pressure of between about twenty-nine lbs. psi 
and about fifly-cighl tbs> pst 

[0043) When tiru 25 is mounted on rim 24 and properly 
inflated reinforcement members 29 are firmly located 
between the ribs 51a and the ridges 62c, as seen in Fig- 
ure 8 Specifically annular reinforcement members 29 
arc spaced from the outer annular side surfaces of the 
beads 27c {i.o from tire supporting surfaces 60b) such 
that reinforcement members 29 are at least partially lo- 
cated above the ridges 62c. respectively. Preferably, the 
reinforcement members do no extend inwardly toward 
each other beyond the ridges 62c such that the beads 
27c are securely retained. However, the beads 27c are 
supported on the ridges 62c such that a portion of each 
bead 27c (i.e. inner toes of beads 27c) extends inwardly 
beyond the respective ridge 62c. In other words, the 
ridges 62c are arranged between the center axes C n of 
reinforcement members 29 and inner edges of the inner 
foot surfaces of beads 27c (i.e. axially inner toes of 
beads 27c). Additionally, each of the beads 27c prefer- 
ably includes an annular recess arranged to receive one 
of the ribs 51 a such that the reinforcement members are 
located below the ribs. 

[0044] Still referring to Figure 8, due to the above con- 
figuration, loss of air can be minimized when tire 26 en- 
counters a force. More specifically, when an obstruction 
such as a rock contacts tire 26, a force is exerted on tire 
26. Due to the configuration of outer annular portion 52, 
a localized deflection or deformation occurs in the tire 
26. However, the beads 27 and the reinforcing members 
29 of tire 26 are retained in their seated positions due 
to the configuration of outer annular portion 52. Moreo- 
ver, loss of air is minimized due to the structure of rim 
24. Furthermore, due to this configuration, loss of air is 
minimized and a tight seal is maintained even if tire pres- 
sure falls below the normal or optimal level. 
[0045] As best seen in Figure 9, outer annular portion 
52 is preferably free of openings except for a single 
valve aperture 72 that is adapted to receive part of a 
valve 75 therein such that tubeless tire 26 can be used 
with rim 24, as discussed below. In any event, outer an- 



nular portion 52 preferably has fewer openings than half 
of the number of spokes coupled to rim 24, as also dis- 
cussed below in more detail. For example, if rim 24 has 
sixteen spokes, outer annular portion 52 hasfewerthan 
eight openings (i.e. seven or less). 
[0046] Referring again to Figures 3-11 , inner annular 
portion 54 is a spoke attachment portion and includes 
an inner annular section 64 and a pair (first and second) 
of spoke attachment sections 66. Inner annular section 
64 is preferably approximately 0.9 mm thick and is a tu- 
bular member that forms an innermost radial edge of rim 
24. Spoke attachment sections 66 extend radially out- 
wardly from inner annular section 64 and are rigidly cou- 
pled to bent sections 51 b of side portions 50. Thus, inner 
annular portion 54 is rigidly coupled with annular side 
portions 50 and outer annular portion 52. Spoke attach- 
ment sections 66 are preferably about 1.1 mm thick and 
offset from side portions 50 due to the configuration of 
bent sections 51b and inner annular portion 54. More 
specifically, spoke attachment sections 66 are prefera- 
bly offset toward center plane P of rim 24 from side por- 
tions 50 and angled relative to side portions 50. 
[0047] Spoke attachment sections 66 have a plurality 
of circumf erentially arranged spoke openings 76 formed 
therein, as best seen in Figures 3 and 4. Preferably, 
spoke attachment sections 66 have radial lengths of ap- 
proximately 11.8 mm. In the illustrated embodiment, 
pairs of opposed spoke openings 76 are aligned with 
each other in the circumferential direction. However, it 
will be apparent to those skilled in the art that spoke 
openings 76 could be offset from each other as needed 
and/or desired, and discussed below in reference to an- 
other embodiment of the present invention. Spoke 
openings 76 are preferably spaced radially outwardly of 
inner annular section 64 such that spoke openings 76 
are adjacent bent sections 51 b of side portions 50. How- 
ever, when spokes 22 are coupled to rim 24 via spoke 
attachment sections 66, spokes 22 do not interfere with 
braking action on rim 24 due to the presence of bent 
sections 51b. 

[0048] As mentioned above, outer annular portion 52 
preferably includes a single aperture 72 that is adapted 
to receive part of the valve 75 therein. Inner annular por- 
tion 54 also includes a valve aperture 74 for receiving 
part of the valve 75, as seen in Figure 9. More specifi- 
cally, valve aperture 74 is preferably formed in inner an- 
nular section 64 of inner annular portion 54. Preferably, 
outer annular portion 52 is free of openings except for 
valve aperture 72. Moreover, inner annular section 64 
is also preferably free of openings except for valve ap- 
erture 74. Valve 75 is relatively conventional and pref- 
erably centered between adjacent pairs of spokes 22. 
Accordingly, valve 75 will not be discussed or illustrated 
in detail herein. 

[0049] Spoke openings 76 are formed in spoke at- 
tachment sections 66 and preferably equally spaced 
about the circumference of spoke attachment sections 
66. In this embodiment, the spoke openings 76 are pref- 
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erably circular openings that are larger than the outer 
end portions 40 of the spokes 22. Spoke openings 76 
of the present invention are larger than conventional 
spoke openings. Therefore, washers 48 distribute the 
forces on rim 24 over a greater area than ordinary round 5 
spokes such that stress fracturing and/or tearing of rim 
24 is minimized. 

[0050] Referring again to Figure 4, spoke openings 76 
preferably have radial lengths larger than about one-half 
of the radial lengths of spoke attachment sections 66 (i. *o 
e. larger than about 5.9 mm). More specifically, spoke 
openings 76 preferably are substantially circular open- 
ings that preferably have radial lengths or diameters of 
approximately 6.1 mm ± 0.05 mm. In any event, spoke 
openings 76 are sized and configured such that outer *s 
end portions 40 of spokes 22 with washers 48 located 
thereon can be inserted through spoke openings 76 as 
seen in Figures 10 and 11. Moreover, spoke openings 
76 are sized and configured to retain outer end portions 
40 with washers 48 mounted thereon within spoke open- 
ings 76 when spokes 22 are installed to rim 24 and hub 
20. 

[0051] Referring to Figures 14-19, washers 48 are de- 
signed to pass through the spoke openings 76 in a first 
relative orientation between washers 48 and the spoke 
openings 76, as seen in Figures 1 0 and 1 1 . The washers 
48 are also designed to be retained within the spoke 
openings 76 in a second relative orientation between the 
washers 48 and the spoke openings 76, as seen in Fig- 
ure 3. Each washer 48 has a first (smaller) substantially 
circular stepped portion 80. a second (larger) elongated 
stepped portion 82 and a centrally located spoke hole 
84. Preferably, washers 48 are constructed as one- 
piece, unitary metallic members. 
[0052] Preferably, washers 48 have an axial thickness 
of at least about 2.2 mm. The axial thickness of first 
(smaller) stepped portion 80 is preferably approximately 
the same thickness as spoke attachment sections 66 (i. 
e. approximately 1.1 mm), while the axial thickness of 
second (larger) stepped portion 82 is preferably larger 
than the axial thickness of first (smaller) stepped portion 
80. In any event, washers 48 have first and second 
transverse dimensions Y and Z (noted in Figures 14 and 
15) that are so dimensioned relative to spoke openings 
76 such that the washers 48 with the outer portions 40 
of the spokes 22 coupled thereto can pass through 
spoke openings 76 in the first relative orientation and be 
retained in spoke openings 76 in the second orientation. 
[0053] Each first stepped portion 80 of each washer 
48 has a first maximum width and each second stepped 
portion 82 has a second maximum width that forms an 
abutment surface with two abutment sections 86a and 
86b located between first and second stepped portions 
80 and 82. First stepped portions 80 are sized and con- 
figured to be located within spoke opening 76 of spoke 
attachment sections 66 of rim 24, such that abutment 
surface 86 contacts the interior of rim 24. In this embod- 
iment, each second transverse dimension Z (noted in 
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Figure 1 4) is substantially equal to the second maximum 
width of second stepped portions 82 to retain the wash- 
ers 48 in the spoke openings 76. 
[0054] Abutment sections 86a and 86b extend from a 
pair of end surfaces 87a and 87b (bottom and top end 
surfaces 87a and 87b) of second portion 82 to the outer 
periphery of first portion 80. End surfaces 87a and 87b 
are partial cylindrical surfaces extending in an axial di- 
rection of washers 48 such that end surfaces 87a and 
87b lie on an imaginary cylinder with a diameter corre- 
sponding to the second maximum width of second por- 
tion 82 and the second transverse dimension Z of wash- 
er 48. 

[0055] Each washer 48 includes a pair of curved side 
surfaces 88 extending generally in the longitudinal di- 
rection of the washers 48. The first transverse dimen- 
sion Y (noted in Figure 15) is measured between the 
pair of curved side surfaces 88. Transverse dimension 
Y is preferably the same, or slightly smaller than the size 
of spoke openings 76. More specifically, transverse di- 
mension Y (noted in Figure 15) is preferably about 6.0 
mm ± 0.05 mm. In other words, curved side surfaces 88 
are preferably formed on an imaginary circle or cylinder 
with a diameter of approximately 6.0 mm ± 0.05 mm. 
Accordingly, transverse dimension Y can be considered 
the diameter of this imaginary circle or cylinder. 
[0056] Basically, curved side surfaces 88 are formed 
by a pair of first curved side sections 88a and a pair of 
second curved side sections 88b as best seen in Figure 
15. The maximum width of first portion 80 is preferably 
approximately 6.0 mm (+ 0.05 mm or - 0.01 mm). Ac- 
cordingly, the maximum width of first portion 80 can be 
slightly larger than the first transverse dimension Y. 
Therefore, in the illustrated embodiment, first portion 80 
does not have a completely cylindrical outer peripheral 
surface and has the pair of first curved side sections 
88a. In other words, the outer peripheral surface of the 
first portion 80 is substantially cylindrical, except for the 
presence of the pair of first curved side sections 88a. 
[0057] Curved side surfaces 88 are basically convex 
curved surfaces that extend between a pair of axial fac- 
es 90 and 92 of first and second portions 80 and 82 of 
washers 48 to form several pairs of parallel edges. Spe- 
cifically, the first edges 91 are formed at end face 90, 
the second edges 93a and 93b are formed at abutment 
sections 86a and 86b, and the third edges 95 are formed 
at end face 92. 

[0058] Spoke holes 84 of reinforcement washers 48 
are designed so that spokes 22 can freely pass there- 
through. In the illustrated embodiment, the center por- 
tions 42 of spokes 22 are elliptical in cross-section. Ac- 
cordingly, spoke holes 84 have longitudinally extending 
slots 94 that increase the effective diameter or width of 
spoke holes 84 to allow the center portions 42 of spokes 
22 to pass therethrough. 

[0059] A slanted cutout or notch 96 is formed on the 
axial face of first stepped portion 80. This notch 96 ac- 
commodates the bent section 47 of the outer end portion 
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40 of spoke 22. Preferably, notch 96 is located approx- 
imately 135° from slot 94. Thus, when bent section 47 
of spoke 22 is seated in notch 96, movement of spoke 
22 in spoke hole 84 is limited. 

FRONT WHEEL 

[0060] Referring now to Figures 20-22, an alternate 
bicycle wheel 1 2* with an alternate front hub 20\ twenty 
tangential spokes 22 with washers 48 and a rim 24' is 
illustrated in accordance with an alternate embodiment 
of the present invention. Basically, rim 24' is identical to 
rim 24, except that configuration of the spoke openings 
has been modified for use with modified hub 20\ More 
specifically, rim 24" includes circumferential ly offset 
pairs of spoke openings 76* rather than the circumfer- 
entially aligned pairs of spoke openings 76 of rim 24. 
Moreover, rim 24 is designed for use with twenty (20) 
spokes 22. In view of the similarities between the rims 
24 and 24', the following description of the rim 24* will 
focus mainly on the differences. 

[0061] While wheel 12' is a front wheel, it will be ap- 
parent to those skilled in the art from this disclosure that 
the description pertaining to the construction of bicycle 
wheel 12* applies to either a front bicycle wheel or a rear 
bicycle wheel. Moreover, it will be apparent to those 
skilled in the art that rim 24* could utilize more or less 
than twenty spokes and/or radial spokes if needed and/ 
or desired. Finally, it will be apparent to those skilled in 
the art from this disclosure that most of the description 
of the rim 24 applies to the description of rim 24* of this 
alternate embodiment. 

[0062] Rim 24* basically includes a pair of annular 
side portions 50', an outer annular portion 52' and an 
inner annular portion 54'. Annular side portions 50* and 
outer annular portion 52* are identical to annular side 
portions 50 and outer annular portion 52 of the rear 
wheel 12. Thus, annular side portions 50' and outer an- 
nular portion 52' will not be discussed or illustrated in 
detail herein. Inner annular portion 54* is a slightly mod- 
ified version of inner annular portion 54 of the rim 24. 
More specifically, inner annular portion 54' of this alter- 
nate embodiment includes an inner annular section 64' 
and a pair of annular spoke attachment sections 66\ 
Spoke attachment sections 66' include a plurality of cir- 
cumferential ly arranged spoke openings 76\ 
[0063] Spoke openings 76* of this alternate embodi- 
ment are identical to spoke openings 76 of the rim 24 
except that opposing pairs of spoke openings 76' are 
circumferentially offset from each other. Spoke open- 
ings 76' are configured for receiving outer ends 40 of 
spokes 22 with reinforcement members or washers 48 
therein in a manner identical to the first embodiment. 
This configuration of rim 24' is designed for a front hub 
20' with twenty tangential spokes 22. Inotherwords, hub 
20' has two spoke attachment flanges, with each flange 
having five spoke attachment points 32*. Two spokes 22 
are coupled to each spoke attachment point. These 



types of hubs are relatively conventional. Thus, hub 20' 
will not be discussed or illustrated in detail herein. In oth- 
er words, rim 24' of this alternate embodiment is identi- 
cal to rim 24, except the configuration (or arrangement) 

5 of the spoke openings 76 of rim 24 has been slightly 
modified in rim 24 of this embodiment. Thus, rim 24' will 
not be discussed or illustrated in detail herein. 
[0064] The terms of degree such as "substantially", 
"about" and "approximately" as used herein mean a rea- 

10 sonable amount of deviation of the modified term such 
that the end result is not significantly changed. These 
terms should be construed as including a deviation of at 
least ± 5% of the modified term if this deviation would 
not negate the meaning of the word it modifies. 

is [0065] While only selected embodiments have been 
chosen to illustrate the present invention, it will be ap- 
parent to those skilled in the art from this disclosure that 
various changes and modifications can be made herein 
without departing from the scope of the invention as de- 

20 fined in the appended claims. Furthermore, the forego- 
ing description of the embodiments according to the 
present invention are provided for illustration only, and 
not for the purpose of limiting the invention as defined 
by the appended claims and their equivalents. 

25 

Claims 



30 



35 



40 



45 



50 



55 



1. A bicycle rim (24, 24') comprising: 

first and second annular side portions (50, 50') 
having first and second ribs (51 a) extending to- 
ward each other to form opposing first and sec- 
ond annular tire supporting surfaces (60b); 
an outer annular portion (52, 52*) extending be- 
tween said first and second annular side por- 
tions (50, 50') to form first and second outer cor- 
ners (62a), said outer annular portion (52, 52') 
including a center connecting surface (62f), first 
and second outer inclined surfaces (62b) adja- 
cent said first and second outer corners (62a), 
first and second inner inclined surfaces (62d) 
adjacent said center connecting surface (62f), 
and first and second ridges (62c) dividing said 
first and second outer inclined surfaces (62b) 
from said first and second inner inclined surfac- 
es (62d), respectively; and 
a spoke attachment portion (54) rigidly coupled 
with said first and second annular side portions 
(50, 50'). 

2. The bicycle rim (24, 24') according to claim 1, 
wherein 

said first inner and outer inclined surfaces (62d, 
62b) are angled between about three degrees 
and about seventeen degrees relative to an im- 
aginary line (L1) passing through said first and 
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second outer corners (62a), and 
said second inner and outer inclined surfaces 
(62d, 62b) are angled between about three de- 
grees and about seventeen degrees relative to 
an imaginary line (L2) passing through said first 
and second outer comers (62a). 

3. The bicycle rim (24, 24') according to claim 1, 
wherein 

said first inner and outer inclined surfaces (62d, 
62b) are angled about five degrees relative to 
said imaginary line (L1) passing through said 
first and second outer corners (62a); and 
said second inner and outer inclined surfaces 
(62d : 62b) are angled about five degrees rela- 
tive to said imaginary line (L2) passing through 
said first and second outer corners (62a). 

4. The bicycle rim (24 : 24 ) according to any of the pre- 
ceding claims, wherein 

said first inner and outer inclined surfaces (62d, 
62b) arc substantially parallel; and 
said second inner and outer inclined surfaces 
(62d, 62b) are substantially parallel. 

5. The bicycle rim (24, 24') according to any of the pre- 
ceding claims, wherein 

said first outer inclined surface (62b) has a first 
outer length and said first inner inclined surface 
(62d) has a first inner length smaller than said 
first outer length; and 

said second outer inclined surface (62b) has a 
second outer length and said second inner in- 
clined surface (62d) has a second inner length 
smaller than said second outer length. 

6. The bicycle rim (24, 24') according to any of the pre- 
ceding claims, wherein 

said first inner length is less than one-tenth of 
said first outer length; and 
said second inner length Is less than one-tenth 
of said second outer length. 

7. The bicycle rim (24, 24 ) according to any of the pre- 
ceding claims, wherein 

said first outer length is approximately 1.92 
mm; and 

said second outer length is approximately 1 .92 
mm. 

8. The bicycle rim (24, 24') according to any of the pre- 
ceding claims, wherein 
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said first tire supporting surface (60b) includes 
a first recessed section and a first retaining sec- 
tion extending from said first recessed section 
to form said first rib (51a); and 
said second tire supporting surface (60b) in- 
cludes a second recessed section and a sec- 
ond retaining section extending from said sec- 
ond recessed section to form said second rib 
(51 a). 

9. The bicycle rim (24, 24') according to claim 8, 
wherein 

said first and second ridges (62c) are spaced 
approximately 3.25 mm from said first and sec- 
ond recessed sections, respectively. 

10. The bicycle rim (24, 24') according to claim 8 or 9, 
wherein 

said first and second recessed sections are 
substantially parallel. 

1 1 . The bicycle rim (24, 24') according to any of the pre- 
ceding claims, wherein 

said first annular ridge (62c) includes a first 
convex curved surface connected to said first 
inner and outer annular inclined surfaces (62d, 
62b) in a smooth manner; 
said second annular ridge (62c) includes a sec- 
ond convex curved surface connected to said 
second inner and outer annular inclined surfac- 
es (62d, 62b) in a smooth manner. 

12. The bicycle rim (24, 24*) according to claim 11, 
wherein 

said first convex curved surface has a radius of 
curvature of approximately 0.4 mm; and 
said second convex curved surface has a radi- 
us of curvature of approximately 0.4 mm. 

13. The bicycle rim (24, 24') according to claim 11 or 
12, wherein 

said first ridge (62c) includes concave intersec- 
tion areas to connect said first ridge (62c) to 
said first innerand outer inclined surfaces (62d, 
62b); and 

said second ridge (62c) includes concave inter- 
section areas to connect said second ridge 
(62c) to said second inner and outer inclined 
surfaces (62d, 62b). 

1 4. The bicycle rim (24, 24') according to any of the pre- 
ceding claims, wherein 
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said first ridge (62c) has a first upper edge 
spaced approximately 0.3 mm from a line pass- 
ing through said first outer inclined surface 
(62b); and 

said second ridge (62c) has a second upper 
edge spaced approximately 0.3 mm from a line 
passing through said second outer inclined sur- 
face (62b). 

15. The bicycle rim (24, 24') according to claim 1, 
wherein 

said first and second annular side portions (50, 
50') include first and second ground annular 
braking surfaces (60a), respectively. 

16. The bicycle rim (24, 24') according to claim 15, 
wherein 

said first and second annular side portions (50, 
50') include first and second sloping surfaces 
(60c) extending from said first and second 
ground annular braking surfaces (60a) to form 
first and second outer edges of said first and 
second ground annular braking surfaces (60a), 
respectively. 

17. The bicycle rim (24, 24') according to claim 15 or 
16, wherein 

said first and second annular side portions (50, 
50') include first and second outer curved sur- 
faces, respectively; and 
said first and second sloping surfaces (60c) ter- 
minate at said first and second outer curved 
surfaces. 

1 8. The bicycle rim (24, 24') according to any of the pre- 
ceding claims, wherein 

said rim is symmetrical relative to a center 
plane (P) passing through said center connect- 
ing surface. 

19. A bicycle rim (24, 24') according to any of the pre- 
ceding claims, wherein 

said outer annular portion is free of openings 
except for a single valve aperture that is adapt- 
ed to receive part of a valve therein. 



an outer annular portion (52, 52') extending be- 
tween said first and second annular side por- 
tions to form first and second outer comers 
(62a), said outer annular portion (52, 52 1 ) in- 

5 eluding first and second ridges (62c) spaced in- 

wardly from said first and 
second outer corners (62a), respectively, and 
a spoke attachment portion (54) rigidly coupled 
with said first and second annular side portions 

10 (50, 50'); and 

a bicycle tire (26) including 
an annular outer tread portion (27a), 
first and second annular sidewalls (27b) cou- 
pled to said annular outer tread portion (27a) 

15 and extending radially inwardly of said annular 

outer tread portion (27a), and 
first and second annular beads (27c) coupled 
to said first and second annular sidewalls (27b) , 
respectively, said first and second annular 

20 beads (27c) having first and 

second annular side surfaces (28) supported 
by said first and second annular tire supporting 
surfaces (60b) and first and second inner an- 
nular surfaces supported on said first and sec- 

25 ond ridges (62c), respectively. 

21. The bicycle rim and tire assembly according to 
claim 20, wherein 

30 said first bead (27c) has a first inner section lo- 

cated on a first inner side of said first ridge (62c) 
and a first outer section located on a first outer 
side of said first ridge (62c); and 
said second bead (27c) has a second inner sec- 

35 tion located on a second inner side of said sec- 

ond ridge and a second outer section located 
on a second outer side of said second ridge 
(62c). 

40 22. The bicycle rim and tire assembly according to 
claim 20 or 21 , wherein 

said first inner section is spaced from said outer 
annular portion (52, 52') of said rim (24, 24') and 

45 said first outer section contacts said outer an- 

nular portion (52, 52'); and 
said second inner section is spaced from said 
outer annular portion (52, 52') of said rim (24, 
24') and said second outer section contacts 

so said outer annular portion (52, 52'). 



20. A bicycle rim and tire assembly comprising: 

a bicycle rim (24, 24') including 
first and second annular side portions (50, 50*) 
having first and second ribs (51a) extending to- 
ward each other to form opposing first and sec- 
ond annular tire supporting surfaces (60b), 



23. The bicycle rim and tire assembly according to 
claims 20 to 22, wherein 

55 said first bead (27c) includes a first annular re- 

inforcement member (29); and 
said second bead (27c) includes a second an- 
nular reinforcement member (29). 



12 



BNSOCCID: <EP 1260382A2_I_> 



23 



EP 1 260 382 A2 



24 



24. The bicycle rim and tire assembly according to 
claims 20 to 23, wherein 

said first and second annular reinforcement 
members (29) are formed of metal. 

25. The bicycle rim and tire assembly according to 
claims 20 to 23, wherein 

said first and second annular reinforcement 
members (29) are formed of non-metallic ma- 
terial. 

26. The bicycle rim and tire assembly according to 
claims 20 to 23, wherein 

said first annular reinforcement member (29) 
has width between about 2.0 mm and about 3.0 
mm; and 

said second annular reinforcement member 
(29) has width between about 2.0 mm and 
about 3.0 mm. 

27. The bicycle rim and tire assembly according to 
claim 26, wherein 

each of said first and second annular reinforce- 
ment members (29) has a substantially circular 
cross-sectional shape. 

28. The bicycle rim and tire assembly according to 
claim 24, wherein 

said first and second annular reinforcement 
members (29) are spaced from said first and 
second annular side surfaces (88) such that 
said first and second annular reinforcement 
members (29)are at least partially located 
above said first and second ridges (62c), re- 
spectively. 

29. The bicycle rim and tire assembly according to 
claims 21 to 28, wherein 

said first tire supporting surface (60b) includes 
a first recessed section and a first retaining sec- 
tion extending from said first recessed section 
to form said first rib (51a); and 
said second tire supporting surface (60b) in- 
cludes a second recessed section and a sec- 
ond retaining section extending from said sec- 
ond recessed section to form said second rib 
(51a). 

30. The bicycle rim and tire assembly according to 
claim 29, wherein 

said first and second ridges are spaced approx- 
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imately 3.25 mm from said first and second re- 
cessed sections, respectively. 

31. The bicycle rim and tire assembly according to 
claim 29 or 30, wherein 

said first and second recessed sections are 
substantially parallel. 

32. The bicycle rim and tire assembly according to 
claims 29 to 31 , wherein 

said outer annular portion (52,52') includes first 
and second outer inclined surfaces (62b) ar- 
ranged between said first and second outer cor- 
ners (62a) and said first and second ridges 
(62c), respectively. 

33. The bicycle rim and tire assembly according to 
claim 32, wherein 

said first outer inclined surface (62b) is angled 
about five degrees relative to an imaginary line 
(L1 ) passing through said first and second outer 
corners (62a); and 

said second outer inclined surface (62b) is an- 
gled about five degrees relative to said imagi- 
nary line (L2) passing through said first and 
second outer corners (62a). 

34. The bicycle rim and tire assembly according to 
claims 20 to 33, wherein 

said tire (26) includes first and second annular 
recesses configured to mate with said first and 
second ribs (51a), respectively. 

35. The bicycle rim and tire assembly according to 
claims 20 to 34, wherein 

said outer annular portion (52, 52*) is free of 
openings except for a single valve aperture (74) 
that is adapted to receive part of a valve (75) 
therein. 

36. A bicycle rim (24, 24*) comprising: 

first and second annular side portions (50, 50*) 
having first and second ends to form opposing 
first and second annular tire supporting surfac- 
es (60b); 

an outer annular portion (52, 52') extending be- 
tween said first and second annular side por- 
tions (50, 50') and adapted to support a tire (26) 
thereon; and 

a spoke attachment portion (54) rigidly coupled 
with said first and second annular side portions 
(50, 50'), 
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said first and second annular side portions (50, 
50*) including first and second outer side sur- 
faces, first and second ground annular braking 
surfaces (60a) spaced from said first and sec- 
ond outerside surfaces (60d), and first and sec- 
ond sloping surfaces (60c) extending from said 
first and second ground annular braking surfac- 
es (60a) to said first and second outer side sur- 
faces (60d), respectively. 

37. The bicycle rim (24, 24') according to claim 36, 
wherein 

said first and second sloping surfaces (60c) are 
angled approximately 240° relative to said first 
and second ground annular braking surfaces 
(60a) to form first and second outer edges of 
said first and second ground annular braking 
surfaces (60a) , respectively. 

38. The bicycle rim (24, 24') according to claim 36 or 

37, wherein 

said first and second ends of said first and sec- 
ond annular side portions (50, 50') include con- 
vex curved surfaces to form said first and sec- 
ond outerside surfaces, respectively. 

39. The bicycle rim (24, 24 1 ) according to claims 36 to 

38, wherein 

said first and second sloping surfaces (60c) ter- 
minate at said first and second convex curved 
surfaces to form first and second internal cor- 
ners. 

40. The bicycle rim (24, 24') according to claims 36 to 

39, wherein 

said first and second sloping surfaces (60c) are 
angled approximately 120° relative to said first 
and second outer side surfaces to form first and 
second internal corners, respectively. 
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ond annular tire supporting surfaces (60b), 
an outer annular portion (52, 52') extending be- 
tween said first and second annular side por- 
tions (50, 50') to form first and second outer cor- 
ners (62a), said outer annular portion (52 : 52') 
including first and second ridges (62c) spaced 
inwardly from said first and second outer cor- 
ners (62a), respectively, and 
a spoke attachment portion (54) rigidly coupled 
with said first and second annular side portions 
(50, 50'); and 

a bicycle tire (26) including 
an annular outer tread portion (27a), 
first and second annular sidewalls (27b) cou- 
pled to said annular outer tread portion (27a) 
and extending radially inwardly of said annular 
outer tread portion (27a), and 
first and second annular beads (27c) coupled 
to said first and second annular sidewalls (27b) 
and having first and second inner foot surfaces 
supported on said first and second ridges (62c), 
respectively, said first and second annular 
beads (27c) having first and second annular re- 
inforcement members (29) with first and sec- 
ond center axes (C1) arranged such that said 
first and second ridges (62c) are located be- 
tween said first and second center axes (C1) 
and first and second inner edges of said first 
and second foot surfaces, respectively. 

43. The bicycle rim and tire assembly according to 
claim 42, wherein 

said first and second annular reinforcement 
members (29) are spaced from said first and 
second annular tire supporting surfaces (60b) 
such that said first and second annular rein- 
forcement members (29) are at least partially 
located above said first and second ridges 
(62c), respectively. 

44. The bicycle rim and tire assembly according to 
claim 42 or 43, wherein 



41. The bicycle rim (24, 24") according to claims 36 to 
40, wherein 

said first and second ends of said first and sec- 
ond annular side portions (50, 50') include con- 
vex curved surfaces to form said first and sec- 
ond outer side surfaces (60d), respectively. 

42. A bicycle rim and tire assembly comprising: 

a bicycle rim (24, 24*) including 
first and second annular side portions (50, 50') 
having first and second ribs (51 a) extending to- 
ward each other to form opposing first and sec- 



45 said first and second annular reinforcement 

members (29) are located below said first and 
second ribs (51a), respectively. 

45. The bicycle rim and tire assembly according to 
so claims 42 to 44, wherein 

said outer annular portion (52,52*) includes first 
and second outer inclined surfaces (62b) ar- 
ranged between said first and second outer cor- 
55 ners (62a) and said first and second ridges 

(62c) to support said first and second annular 
beads (27c), respectively. 
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(57) A bicycle rim 24 includes side portions 50 with 
an outer portion 52 extending between the side portions 
50 to form a pair of outer comers 62a, and a spoke at- 
tachment portion 54. The outer portion 52 includes a pair 
of ridges 62c spaced from the outer corners 62a. The 
ridges 62c preferably divide a pair of inclined surfaces 
62b, 62d. The side portions 50 preferably include a pair 
of ground braking surfaces 60a with a pair of sloping 
surfaces 60c extending from the braking surfaces 60a 
to a pair of outer side surfaces 60d. A tubeless bicycle 
tire 26 is mounted on the rim 24 and includes a tread 
portion , a pair of sidewalls and a pair of beads 27c. Each 
bead 27c has an inner foot surface supported on one of 
the ridges 62c. Preferably, each bead 27c has a rein- 
forcement member 29 with a center axis C1 . Each ridge 
62c is preferably located between one of the center axes 
C1 and an inner edge of one of the inner foot surfaces. 




CL 
LU 



Printed by Jouve, 75001 PARIS (FR) 



BNSOCCID: <EP 1260382A3J_> 



f 



EP 1 260 382 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 13 0659 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
oj relevant passages 



Relevant 
to claim 



CLASSIFICATION OP THS 
APPLICATION (tntCL7) 



P.A 



D,A 



US 6 186 598 Bl (CHEN CHAO-YING) 
13 February 2001 (2001-02-13) 



* column 2, line 61 
figures * 



column 4, line 47; 



US 6 237 662 Bl (TH0MASBERG PAUL R) 
29 May 2001 (2001-05-29) 

* claims; figures * 

US 3 915 215 A (NEB0UT NOEL) 
28 October 1975 (1975-10-28) 

* column 2, line 12 - line 43 * 

US 6 126 243 A (MURA0KA TSUT0MU ET AL) 
3 October 2000 (2000-10-03) 

* claims; figures * 



The present search report has been drawn up for an claims 



1-5,8, 
10,11. 
13,15, 
18-20, 
36,42 



1,20,36, 
42 



1,20,21, 
36,42 



B60B21/06 



TECHNICAL FIELDS 
SEARCHED (IM-CL7) 



B60B 



Ptao* of search 



The Hague 



Data of completion of me Merer 

18 February 2004 



Vanneste, M 



CATEGORY OF CfTED DOCUMENTS 



X : particularly relevant if taken alone 

Y : partortarty relevant If combined with another 

oocumorrt of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

after the nBng date 
O : document cted In the apptcation 
L : document ded for other reasons 



& : member of the same \ 



it family, corresponding 



2 



BNSOOCID: <EP t260382A3_l_> 



EP 1 260 382 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 13 0659 



This annex lists the patent family members relating to the pateni documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

18-02-2004 



Patent document 




Publication 




Patent family 


Publication 


cited in search report 




date 




m emt>6r(s) 


date 


US 6186598 


Bl 


13-02-2001 


NONE 






US 6237662 


Bl 


29-05-2001 


JP 


10250309 A 


22-09-1998 


US 3915215 


A 


28-10-1975 


FR 


2176592 Al 


02-11-1973 








AU 


5362673 A 


26-09-1974 








CA 


989909 Al 


25-05-1976 








DE 


2314632 Al 


04-10-1973 








6B 


1428194 A 


17-03-1976 








IN 


138810 Al 


03-04-1976 








IT 


982595 B 


21-10-1974 








JP 


49013802 A 


06-02-1974 








LU 


67264 Al 


24-07-1973 








ZA 


7301983 A 


19-12-1973 


US 6126243 


A 


03-10-2000 


CN 


1259442 A 


12-07-2000 








EP 


1016553 A2 


05-07-2000 








JP 


3312895 B2 


12-08-2002 








JP 


2000198301 A 


18-07-2000 



Si For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



BNSDOCIO. <EP 1260382A3J_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



